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To all whom it may concern:
Be it known that I FRANKLIN L. FETTY, a

| '011 izen of the United SBth‘S residing at Mounb
Hope, in the county of Sedwmck and State of

Kansas, have invented a new and useful
Wmdtmll of which the followmﬂ' is a specl-
flcation,

My present invention relates to 1_mp1me-'
ments in windmills; and one objectin view is

to produce a mill which will automatically
regulate its speed by throwing itself into or
out of the wind in decordauee with the vio-
lence with which the wind is blowing.

A further object is to construct a mill hayv-
ing a plurality of wind-wheels, each of which
is made up of a series of wings having a bal-
anced connection with the wings of the other
wheels.

A still further obJect of the invention isto
provide asimple device by means of which an
operator located upon the ground or, more
properly, at the base of the tower may throw
the windmill out of the wind by urging the
several wings into their horizontal position
when it 1s desn*ed to alseontlnue the use of
the apparatus.

To the accompllahment of these several
ends and others subordinaté thereto the in-
vention consists in the construction and ar-
rangement hereinafter deseribed, illustrated

in ’uhe accompanying drawings, cmd succmetly |

defined 1n the appended clalms
In said drawings, Figure 1 is an elevation
Fig. 2 is a top plan

view thereof. Fig, 318 a deta,ﬂ perspective

view of the GOPIGSpOHdlnﬂ‘ wings of the upper

and lower wheel, illustrating the balancing

connection and the construction of the TOV--

ernor. Fig, 4 is an enla,rﬂ'ed sectional view
through one of the wings.

stopping device for throwing the windmill
entirely out of the wind. |
Referring to the numerals of refer ence 111d1-

cating corresponding parts and structural pe-
| (‘1111&1‘113168 throughoutthe several views, 1 in-

dicates a windmill- tower comprisinganu 'mber
of standards 2andahead-disk 8. Atasuitable
distance below the disk 3is located a horizon-
tal bearing-plate 4, supported by horizontal
braces 5, which serve to stiffen the tower and

to 11@*‘1(31133r retain the bearing-plate 4 and its

| the usnal manner.

Fig. 5 is an ele-
_v.:-l,tlou 111ustmtmn' the manually operated

connected parts ili their propér relative posi-
The disk 3 and plate 4 constitute sup-

tions.
ports for antifrictional ball-bearings 3* and
4> for the vertical mill-shaft 0, plomded above
the disk with suitable wind-wheels and im-

‘mediately below the plate 4 with a crank-
‘wheel 7, to which is  eccentrically connected

one end of a pitman 8, having a pivotal con-

nection at its opposite extremity with a bell-
crank pump-lever Y, fulerumed at the lower

end of the pendent bearing-bracket 10 and
operatively connected to the pump-rod 11 in
For the purpose of bal-
ancing the movement of the shaft 6 I prefer-

ably plowde a fly or balancing wheel 12,
keyed or otherwise secured upon a shaft 13,
journaled in suitable bearing - brackets 14,
carried by the plate 4, and having upon its
extremity opposite the wheel 12 a beveled
pinion 15, meshing with a beveled gear-wheel

16, keyed upon the shafu 6 a qmbd,ble distance

above the plate.

- Instead of employing a single wind- wheel_
at the upper end of the mill-shaft 6 I prefer

to employ duplieate upper and lower wind-
wheels 17 and 18, each comprising a hub 19
and a series of mdlal arms or spokes 20, se-
cured to the hubs in any suitable-manner.

‘The arms or spokes 20 of each wheel 17 and
18 are located one above the other—that is to
say, the arms 20 of the wheel 18 are located

directly under the arms of the wheel 17.

‘Upon each of the several arms 20 are mounted

a pair of wing-plates, those of the wheel 17
bemw numbeled 21 and 22 and those of the

'wheel 18 being numbered 23 and 24. The

pairof wing-plates carried by each spoke con-
stitutesa wing, and as 1 shall hereinafter refer
to the ‘‘opening” and ““closing” of the wings

it may be proper tostate that by this is meant .

sach relative movement of the wing-plates as
will present them before the wind or will
cause them to lie in horizontal planes with

their edges opposed to the air-currents. The
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Wing-plates of each wing are pivotally con-

nected at one edge to a spoke by means of

hinges 25 and 26, the securing-plates 27 of

whwh extend a %ufﬁelent dlst,a,uce over the
face of the plate to stiffen and brace it trans-

versely, and hetween these securing-plates 27
and preferably adjacent to the hinged edge
~of the plate is disposed a longitudinal stiffen-

100
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ing and brace plate 28, which also serves to

welﬂht the plate, more or less, at a point ad-
Jaeentto1tﬁ;h1nﬂ'e—m0unt1nﬂ' Forthe purpose

of preventing the plates from binding by rea-
son of their tendency to slide 'outwardly on
the spokes under the action of centrifugal
force when the wheel is rotating at a high

- rate of speed each spoke is preferably pro-

10

- which the adjacent hinge 25 has an antifric-
tion- -bearing—as, for mstanee, by the inter-
position of a,nt1frlet10n balls 30. 31 indicates

- 20

vided with a cylindrical boxing or sleeve 29

adjacent to its outer extremity and against

vertical stays connecting the outer ends of
vertically-alined spokes for the purpose of
stiffening the duplex wheel structure and in

order to insure the maintenance of the rela-
tively-fixed positions of the upper and lower

wheels 17 and 18, and, if desired, tie or brace
rods 32 may be connected at their inner ends

to the shaft and at their outer extremities to

~ the outer ends of the spokes 20 of the upper

25

30

the rotation of the mill.

wheel.
blowing between the disconnected edﬂ'es of

the plates of each wing will open the wing to
present & maximum area of effective surfdce |

to réceive the impact of the wind and effect
Some means must
be provided, however, for insuring the iden-

tical operation of the eorrespondmn' wings of

the upper and lower wheels, and by reference

‘more particularly to Figs. 3 and 4 of the draw-

ings the-particular mechanism which I em-

35

ploy for this purpose and for the purpose of

balancing and governing the movements of

the wing-blades will beseen. Thelower plates
- 22 and 24 are provided on their under faces

with arms 33 and 34, which extend beyond

~ the hinged edges of the plates and are pro-

40

vided at their extre mities with bea,rm o sockets

or sleeves 35 and 36.

45

. o

The upper plates 21 and 23 are prowded

with bearing-sockets 37 and 38 similar to the

sockets 35 and 36, except that they are lo-
cated within and not beyond the hinged edge
of the plates to which they are abtached-—-—
that is to say, the sockets 37 and 38 are lo-
cated upon the upper surface of the plates 21
and 23, while the other sockets 35 and 36 are
on the contrary located bevond the hinged
edges of the plates 22 and 24. Now in ordet

| tha,b the plates of vertically-alined wings will

_'ha,ve identical movement and will balance

55

- lower wheel—be connected in a manner to

60

each other it is necessary that the plates 21
and 24—that is to say, the upper plates of the
upper wheel 17 and the lower plates of the

permit and, in fact, to compel their opposite

movement, so that the weight of each plate

will counterbalance the weight of the other.
It is also necessary that such connection and

- relative movement be established between

the plates 22 and 23. 1 therefore provide a
pair of connecting-rods 39 and 40, having a

relative pivotal movement upon a hor 1zontal_

axis intermediate of their ends. 'This pivotal

‘the connecting-rod 40. |
39 has its opposite extremities bent at right
angles for pivotal engagement with the sock-

It will now be seen that the wind

665,801

| horizontal bearing-sleeve 41 upon the con-

nector 39, within which 1s designed to bear a
horizontal fulerum-stud 42, projecting from
The connecting-rod

ets 37 and 35, carried by the plates 21 and 24,
and adjacent to its upper end 18 hent or off-
set, as Indicated at 43, to permit it to extend
around and over the hmﬂ'ed edee of the plate
21 for connection with the Socl{et 37. 1Inlike
manner the opposite extremities of the con-
necting-rod 40 are disposed angularly for en-
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cagement with the sockets 36 and 38 of the -

plates 22 and 23. It will now appear that as
the plate 21 is swung upwardly from its hori-
zontal position the connecting-rod 39 will be
elevated longitudinally, whleh by reason of

its connection to the outer end of the arm 33

will eause the plate 24 to be swung down-
Wardly Inlike mannerthe downward swing-
ing of the plate 22 when the upper wing is
forced open will effect the elevation of the

rod 40 and will raise the wing-plate 23 in cor-

responding degree. In fine, the opening or
closing of the plates of either wing will effect
_identical-movemeut of the plates of the cor-
responding wing of the other wheel by reason
of the fact that each plate is connected to
and balanced by that plate of the adjacent
wheel which has a movement opposite to its
own during the closing or opening of the
wings. Any suitable means for limiting the
relative movement of the wing-plates may be

9o
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provided; but I prefer to form longitudinally-
disposed and tr ansversely-curved stop-flanges -

44 at the hinged edges of the plates 21 and 23

and arranged to impiuge against the plates
22 and 24 when the wings are swung to their

open pomtlons as 111113‘01 ated in Flg 5 of the

drawings.

The mill as thus far descrlbed constitutes
a complete embodiment of my invention in
its broadest aspect, since it comprehends a
mill having a plurality of wind-wheels, the

~wing-plates of which are balanced for Lhe pur-

pose of rendering them extremely sensitive;
but while this sensitive mounting of the
wing-plates is desirable, for the reason that
it insures prompt opening of the wings as
they move into the path of the wind and their

prompt closing as they move out of such path,
still this peculiarity makes it all the more

necessary to provide an automatic governing
deviece which will permit the wings to open
a sufficient distance only to insure the effect-
ive operation of the apparatus. Otherwise
the unrestricted opening of the wings would
present to the wind. an effective area which

would be sufficient with the wind blowing

violently to cause the rotation of the mill at
a speed which would endanwel the integrity
of its parts and connections. Tor this reason
I pursue the development of the apparatus
somewhat further by providing an automatic
governor for each connected pair of wings.

~connection I preferably effect by prowdmg a |1 These governors are in the form of levels 45
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- rod 39

20

2.5

prevent the opposing of a crr'eater

‘undue wear upon either element.

665,891

having horizontal fulerums 46, located, pref-
emhlv in about the hor 1:501113&1 plane of the
lower Sp{)kes 20 and are provided at their up-
per and lower extremities with an angularly-
disposed notched tmlpleee 47 and a weight 48.

Now in order that the action of the governor

may be clearly understood it should be borne

in mind that the opening of the wings neces-

sitateslongitudinal movement of thp CONNeECct-
ing-rod 39 and that therefore if we retain the
Gonneetnw‘ rod against moveinent In any
given position of the wings we will prevent
further separation of the wmuﬂ}lat{la and will
effective
area to the action of the wind than has been
produced by such separation of the wings as
may have taken place before the stopping of
the longitudinal movementof the connecting-
I therefore extend what may be
or ‘““‘stud” 49 from

termed a ”proieetion 7?

the connecting-rod 39 and located in the path

of movement of the notched tailpiece 47 of
the governor, the stud 49 being preferably
provided with an antifriction thimble or rolier
50 to facilitate a codperative contact between

the stnd and the tailpiece withount producing
Any suit-

“able means for supporting the fulerum of the

30

35 ¢
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wm*ernm-level may be provided; but this

fulerum is preferably obtained by bendmn' at |

right angles the outer end of a governor-sup-
porting arm 51, extending 1":»1,(11&1137 from the
hub 19 of the lower wheel immediately above
each of the spokes. It will now be seen that

as the wheels rotate under the action of the

wind the weights 48, urged outwardly by cen-

trifugal fmee (wluch will of course vary 1n

accordance with the speed of rotation,) will

swing the governor-levers upon their ful-
crums and WLH cause the engagement of the
tailpieces 47 with the studs 49 to prevent fur-
ther opening of the wings, and obviously this
engagement will be effe(,ted sooner or later,
as the case may be, in accordance with the
violence with whwh the weight 48 is swung
outwardly—that is to say, 1f the wind is not
violent and the speed of the wind-wheel 1s
low then the governor-weights will not be

thrown 01‘1Lﬁra1*dlv by the centrlfuwal force,

and consequently the governors wﬂl notiater-
fere with the unllmlted opening of the wings.

Supposing, on the contrary, that the wind is

violent, the speed of the wheel will be so great
that the covernor will be operated to chec]a:

ore the wings have opened a sufficient dis-
tance to present too great an effective area
to the wind. It being understood that the
tailpleces 47 are provided with a series of
notehes, it will be seen that a wide range of
autom(ttle adjustment is obtained in order- to
regulate the extent of semm ation of the wing-

-pl&t(lb under the varying conditions of use.

Another feature of my invention resides
in & novel form of apparatus for
throwing the mill out of operation by hand.

'Jhe movement of the connecting-rod 39 be-

effectually

3

wing-closing rim 52 slidably mounted upon

the qhaft 6, above the head-disk 3, and de-

signed to be raised against the u nder side of
tha wheel 18 to close ‘rhe wings by means of a
le(‘;lplocator}* rim-actuator 53, having bear-
ings in the disk 3 and plate 4 a,nd oper afred by

means of a cable 54, connected at one end to

the actuator 93, passed over a pulley 955, lo-
cated Just under the head-disk 3, and ha,vmﬂ’

its opposite extremity connected to what may

be termed a *‘ wing-closing lever” 56, pivoted

at a convenient point upon the tower and de-

signed to be retained by a rack 57. By swing-

ing the lever 56 the wing-closing rim 52 may
be elevated to close the wings wholly or to

any desired extent, .and this feature of the
invention therefore comprehendsamanually-

operative mechanism for regulating the open-

ing of the wings.
From the foregoing it will be observed that
I have invented a simple, inexpensive, and

highly-efficient windmill equipped with auto-

matic governors and a manually-operated de-
vice for opening the wings and embodying,
further, a plurality of wind - wheels having
wing- pl&tes balanced by eachother; but while
the present embodiment of my mventmn ap-

pears at this time to be preferable I do not

desire to limit myself to the structural details
defined, as I may wish to effect such changes,

_modiﬁedhions and variations as fall pmperly

within the scope of the protection prayed

What I ¢claim 18—

1. A wind-wheel comprising upper and
lower wings, each wing being composed of &
pair of wing-plates movable into and ouat of
the wind, and means mterdependently con-
necting eaeh wing-plate of each wing with a

plate of the othel wing to effect 1dentlca1

movement of correspondm plates of the up-
per and lower wings.

2. A wind-wheel comprising upper and
lower wings each composed of a pair of wing-

plates movable into and out of the wind, EL].’ld
means for connecting each wing-plate toa

wing-plate of the other wing in a manner to
compel corresponding movpments of the con-
nected wing-plates but in ODDOblte directions.

3. A wind-wheel comprising upper and
lower wings each composed of a pair of wing-
plates movable into and out of the wind, and
a pair of connected rods each eonnectmﬂ' a
plate of the lower wing with a plate of the
upper wing to compel the identical opera,tlon
of said wings.

£. A wind-wheel comprehending a pair of
relatively-movable wing-plates, a longitudi-
nally-movable connecting-rod mtermedlate of

said plates, and a wewhted governor-lever op-

eratively related to but normally disconnect-
ed from the connecting-rod and designed to
be operated by centrif ufra,l force to a,l'rest the
longitudinal movement of the connecting-rod
and thereby govern the movement of the wing-
plates.

5. A wind - wheel comprising upper and

This manna,lly operated dewee comprises a | lower wings each composed of a pair of wing-
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plates, connected rods each connecting a plate
of one wing with a plate of the other, a stud.
~extending from one of said rods, and a weight-

ed governor-lever provided with a notched

tailplece designed to engage the stud to ar-

rest the longitudinal movements of the con-

nectmﬂ‘-rods and thereby regulate the rela-
tive movement of the wing- pldtes.

6. Acomplexwind- wheel comprising upper

and lower wheels carrying upper and lower
wings, each wing being composed of a pair
of hinged wing- plates,t arms extending from

 the lower wing-plate of each wing, a connect-

.:[5'

20

23

35

ing-rod pivotally connected to each of said

arms and to the upper plate of the other wing,
whereby the connected plates of each Wmﬂ'

‘are compelled to move in opposite d1reet10nﬂs 3

means for connecting said connecting-rods £
insure their correspondmn‘lonwlbudlual move-
ment, a stud projecting from one of said rods,

and a weighted governor-lever provided with

a notehed tallplece in angular relation to the

lever and arranged for enwdﬂ‘ement with said
stud to limit the 10110'11311(1111@1 movement of.

the connecting-rods a,nd thereby regulate the
opening of t.he_ wings.

7. A wind- wheel comprising upper and

lower wings, each wing being composed of a
pair of wmﬂ‘-pla,‘nes movable into and out of
the wind, means inter dependently connecting

each wing- -plate of each wing with a plate of |

the other' wing, and means for limiting the

- relative movement of said plates.

[

plates of the 10we1 wings to el

=
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wings each composed of a pair of wing-plates
movable into and out of the wind, each plate

of each wing having an inbeldependent con-

nection wu,h a plate of the other wing, and
a governor controlling the posmons of said
plates |

9. A windmill comprising upper and lower

3. A windmill comprising uppe'r and lower

35

40

wings each composed of a pair of wing-plates,

each plate of each wing having an interde-

pendent connection with -a plate of the other

wing, a governoroperated by centrifugal force
to control the positions of said plates, and
manually-operated means for regulating the
opening of the wings and for effecting their
complete closure to throw the wheel out of
the wind. -

10. A windmill comprising upper and lower

wings each composed of a pair of wing-plates,

each plate of each wing having an interde-

pendent connection with a plate of the other

wing, a wing-actuating rim shiftably mount-
ed below the wheel, and means for elevating

35

sald rim into enwcwement mth the bobtom- --

fect the regula-
tion of the several plates of both wings.

In testimony that I claim the foregoing as
my own I have hereto affixed my swna,tme in
the presence of two witneésses.

FRANKLIN L. FETTY.

Withesses:

SCOTT MCCORMIOK
- F. C. JORGENSEN.
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